Interaction stabilizing tertiary structure of bacteriorhodopsin studied by denaturation experiments.
The structural stability of bacteriorhodopsin was studied by denaturation experiments, using aliphatic alcohol as denaturants. The disappearance of a positive peak at 285 nm of the circular dichroism spectra, the change in the intrinsic fluorescence decay time, and the decrease of the regeneration activity bacteriorhodopsin indicated the denaturation of the tertiary structure of this protein at a methanol concentration of about 3 M. The circular dichroism band at 222 nm was unchanged by the denaturation. It was concluded that the alcohol-denatured state in water was similar to the molten globule state of soluble proteins, in which only the tertiary structure was destroyed. Solvent substitution from water to hexane did not cause denaturation of bacteriorhodopsin. However, further addition of alcohol destroyed the secondary as well as the tertiary structures. Comparing the alcohol effects of bacteriorhodopsin in water to that in hexane, the dominant interactions for the structure formation of this protein could be revealed: the hydrophobic interaction that arose from the structure of water is essential for the stability of membrane spanning helices, while the interaction which binds the helices is polar in nature.